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Description 

This invention relates to disposable diapers 
having fastening devices, and more particularly, to 
a mechanical fastening device for such disposable 
diapers that is both skin friendly and capable of 
resisting the peel forces and shear stress encoun- 
tered during use. 

BACKGROUND OF THE INVENTION 

Disposable diapers are well known articles of 
manufacture that are worn by infants and incon- 
tinent person. Disposable diapers are worn about 
the lower torso and are intended to absorb and 
contain urine and feces, thereby preventing such 
body exudates from soiling, wetting, or otherwise 
contaminating articles (e.g., clothing, bedding, etc.) 
that comes in contact with the diaper wearer. 

In general, disposable diapers have the same 
basic structure comprising an absorbent core en- 
cased between a liquid pervious, user-contacting 
topsheet and a liquid impervious backsheet. The 
prior art, of course, teaches numerous variations of 
and elements in addition to the basic topsheet, 
backsheet, and absorbent core arrangement. For 
example, an improvement in performance of dis- 
posable diapers has been achieved by the addition 
of elastic means along portions of the diaper con- 
tacting the wearer's thighs or waist, thereby provid- 
ing elasticized leg or waist openings when the 
diaper is worn. 

When using a disposable diaper having elas- 
ticized leg openings, the diaper user fits the diaper 
on the wearer and fastens it about the wearer's 
waist by a fastening device to thereby affect a side 
closure. Fitting the diaper about the wearer usually 
requires the front and back waist portions of the 
diaper to overlap each other. Disposable diapers 
are provided with a fastening device having a first 
member and a second member which engage each 
other to provide such a side closure in the front 
and back waist portions. Since proper and sus- 
tained fit about the waist and legs of the wearer is 
vital for optimal performance in terms of minimizing 
leakage of exudates out of the diaper, a fastening 
device must be able to provide an effective side 
closure in which the front and back waist portions 
are maintained in an overlapping configuration. 
Thus, the first and second members must be de- 
signed to securely engage each other so that they 
do not separate due to peel forces and shear 
stress that are encountered by the fastening device 
during use. 

Another important design criterion in providing 
a fastening device on a disposable diaper is that 
the fastening device be comfortable for the wearer. 
In use, the fastening device may come in contact 



with the bare skin of the wearer. For example, if 
one of the members of the fastening device is 
disposed on the outside of the diaper it may not be 
completely covered during use such that it will 

5 come in contact with the wearer, or since the waist 
portions are generally highly flexible areas which 
can fold under during wear, a portion of the fasten- 
ing device can be exposed to the skin of the 
wearer. Thus, if the fastening device is "skin 

70 friendly" (i.e., it does not contain sharp, rough or 
jagged edges, elements or prongs) the fastening 
device should not abrade or irritate the skin of the 
wearer. 

A number of concepts have been proposed for 

75 adhesively fastening a disposable diaper about the 
waist of the wearer. For example. U.S. Patent 
3,848,594 issued to K. B. Buell on November 19, 
1974, teaches an adhesive tape fastening system 
-for effecting a side closure having an improved 

20 manufacturer's joint, referred to as Y-bond. Adhe- 
sive tape fasteners have, however, a number of 
shortcomings, one of which is that they are easily 
contaminated by oils and powders that come in 
contact with the adhesive on the fastening tapes 

25 such that the adhesive does not adhere to the 
diaper with suffient strength to provide an effective 
side closure. In addition, an adhesive tape fastener 
may rip the backsheet of the diaper during the 
process of unfastening it to check if the diaper has 

30 been soiled or to adjust its fit, thereby leaving a 
hole in the backsheet of the diaper and rendering 
the fastener unrefastenabie and the diaper unusea- 
ble. Thus, it would advantageous to provide a fas- 
tening device that is not easily contaminated by 

35 oils and powders, that is more convenient to re- 
fasten, and that does not render the diaper or the 
fastening device unuseable after unfastening. 

Since adhesive tape fasteners are not practical 
for use on reuseable diapers, a number of con- 

40 cepts have been proposed for providing a reusea- 
ble diaper with a mechanical fastener having hooks 
and loops disposed on the body of the diaper. For 
example, U.S. Patent 3,359,980 which issued to C. 
L Rosenblatt on December 26, 1967; U.S. Patent 

45 4,402,690 which issued to R. Redfern on Septem- 
ber 6 f 1983; and U.S. Patent 3,618,608 which is- 
sued to M. E. Brink on November 9, 1971 all teach 
reuseable diapers having hook and loop type fas- 
teners. 

so A disclosure of hook and loop type fasteners in 
a disposable diaper is provided by Beghin-Say 
WO-A-85/03205. A disposable diaper is formed 
with a belt or two semi belts attached to the front 
waist portion of the diaper and carries the loop 

55 element of the well known VELCRO mechanical 
fastener system. The loop elements at each end of 
the belt are engageable with hook elements sup- 
ported on the rear waist portion of the diaper. 
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Whilst a disposable diaper fitted with a VELCRO 
mechanical fastening system would be technically 
feasible it would not be commercially acceptable. 
The cost of a conventional VELCRO mechanical 
fastener system would be uneconomic in a single 
use application such as a disposable diaper and 
the basic hook and loop type fastener is also not 
optional for such articles. 

While hook and loop type fasteners generally 
provide a fastening device that is not easily con- 
taminated by oils and powders and is more conve- 
nient for refastening than adhesive fastening tapes, 
hook and loop type fasteners are generally not 
comfortable nor skin friendly. The "hook" members 
may have sharp, jagged edges or jagged members 
that can puncture, abrade or irritate the skin of the 
wearer. This is especially true of hook and loop 
type fasteners wherein the hook elements are 
formed by cutting a filament loop. Jagged edges 
are formed on both the hook and on the resulting 
non-functional prong that is formed in the cutting 
process. Thus, it would be advantageous to provide 
a mechanical fastener that is capable of resisting 
the peel forces and shear stress that are encoun- 
tered during use and that is comfortable for the 
wearer because it is skin friendly so that it. mini- 
mizes discomfort and skin irritation of the wearer. 

It is, therefore, an object of the present inven- 
tion to provide a disposable diaper having an im- 
proved fastening device. 

It is a further object of the present invention to 
provide a disposable diaper having a fastening 
device that maintains the fit of the diaper at the 
waist and at the elasticized leg openings during 
wearing. 

It is an additional object of the present inven- 
tion to provide a disposable diaper having a fasten- 
ing device that is not easily contaminated by oil 
and powders and that is refastenable. 

It is another object of the present invention to 
provide a disposable diaper having a fastening 
device that provides wearer comfort and ease of 
handling for the user. 

It is a still further object of the present inven- 
tion to provide a disposable diaper having a me- 
chanical fastening device that is skin friendly and 
able to resist the peel forces and shear stress 
encountered during use. 

SUMMARY OF THE INVENTION 

According to the present invention, there is 
provided A disposable diaper comprising: 
a liquid pervious topsheet; 

a liquid impervious backsheet, said backsheet be- 
ing affixed to said topsheet; 
an absorbent core for absorbing liquids, said absor- 
bent core being encased between said topsheet 



and said backsheet; 

a longitudinal marginal portion adjacent each lon- 
gitudinal side of the disposable diaper; 
an elastic member operatively associated with each 

5 of said longitudinal marginal portions; 

a first waist portion at one end of the disposable 
diaper; a second waist portion at the opposite end 
of the disposable diaper; and 
a fastening device for maintaining said first waist 

70 portion and said second waist portion in an over- 
lapping configuration during use, wherein said fas- 
tening device comprises a first member comprising 
a plurality of fiber elements; and a second member 
engageable with said fiber elements of said first 

75 member, said second member comprising: 

a) a base, preferably being flexible, having a 
first surface and a second surface, and 

b) a plurality of engaging elements extending 
from said first surface of said base, each of said 

20 engaging elements comprising 

i) a stem supported at one end thereof on 
said base, and 

ii) an enlarged head positioned at the end of 
said stem opposite said base, said head hav- 

25 ing a smooth, generally convex, preferably 

semi-spherical, top surface and a bottom sur- 
face extending radially outwardly from said 
stem along at least two radii, preferably each 
radius, of said stem to the periphery of said 
30 top surface, said bottom surface being adapt- 

ed to be engaged by at least one of said 
fiber elements, 
wherein the fiber overhang ratio of said fastening 
device is at least 2:1, preferably 3:1, and the height 
35 ratio is at least about 5:1 , preferably 7:1 . 

When the elasticized disposable diaper is 
placed around the waist of the wearer, the waist 
portions of the diaper are made to overlap. The 
disposable diaper of the present invention is pro- 
40 vided with a fastening device which affixes the 
overlapping portions of the waist portions to each 
other and maintains them in contact with each 
other during use. The fastening device prevents 
separation of the overlapping waist portions be- 
45 cause the fastening device is able to resist the peel 
forces and shear stress encountered when the dia- 
per is worn. 

BRIEF DESCRIPTION OF THE DRAWING 

50 

Rgure 1 is a partially cut-away perspective view 
of an elasticized disposable diaper incorporating 
the improved fastening device of the present 
invention. 

55 Rgure 2 is a partially cut-away perspective view 
showing the disposable diaper of Rgure 1 in the 
configuration it would assume when placed on a 
wearer. 
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Figure 3 is an enlarged fragmentary sectional 
view showing the first and second members of 
the present invention. 

Figure 4 is an enlarged sectional view of an an 
engaging element of the present invention. 
Figure 5 is a perspective view photograph en- 
larged approximately 35 times of a prior art 
hook-type fastener element used as a fastening 
device. 

Figure 6 is a perspective view photograph en- 
larged approximately 35 times of the second 
member of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings, there is shown a 
preferred embodiment of the present invention as it 
would be used in a disposable diaper intended to 
be work by an infant. As used herein the term 
"disposable diaper" refers to a garment generally 
worn by infants or incontinent persons, which is 
drawn up between the legs and fastened about the 
waist of the wearer and further, which is intended 
to be discarded after a single use (i.e., it is not 
intended to be laundered or otherwise restored and 
reused.). 

Figure 1 is a partially cut-away perspective 
view of the disposable diaper 10 of the present 
invention prior to its being folded and placed on 
the diaper wearer by the diaper user. As can be 
seen in Figure 1, a preferred diaper 10 comprises 
a liquid pervious topsheet 12, an absorbent core 
14, a liquid impervious backsheet 16 and elastic 
members 18. While the topsheet 12, the absorbent 
core 14, the backsheet 16, and the elastic mem- 
bers 18 may be assembled in a variety of well 
known configurations, a preferred disposable diaper 
configuration is described generally in U.S. Patent 
3,860,003 entitled "Contractable Side Portions for 
Disposable Diaper", which issued to K. B. Buell on 
January 14, 1975. 

Figures 1 and 2 show a preferred embodiment 
of the diaper 10 in which the topsheet 12 and the 
backsheet 16 are coextensive and have length and 
width dimensions generally larger than those of the 
absorbent core 14. The topsheet 12 is superposed 
on the backsheet 16 thereby forming the periphery 
20 of diaper 10. The periphery 20 defines the outer 
perimeter or, in other words, the outer extent of the 
diaper 10. The periphery 20 comprises a first end 
22, a second end 24, a first longitudinal side 26, 
and a second longitudinal side 28. 

The topsheet 12 may be affixed to the back- 
sheet 16 in any suitable manner as is well known in 
the diaper manufacturing art. In a preferred em- 
bodiment, a multiplicity of longitudinal adhesive 
bands 30 of preferably hot-melt adhesive are ap- 
plied along the full length of the backsheet 16 



generally parallel to the longitudinal centerline 86 
of the backsheet 16. The longitudinal adhesive 
bands 30 serve to affix the topsheet 12 to the 
backsheet 16 at those points where these three 

s components come together. The extent and loca- 
tion of the points where the topsheet 12, backsheet 
16, and longitudinal adhesive bands 30 come to- 
gether will depend on the spacing between the 
longitudinal adhesive bands 30 and on the distance 

70 that the topsheet 12 and the backsheet 16 extend 
beyond the absorbent core 14. The number of 
longitudinal adhesive bands 30 and the spacing 
therebetween should be sufficient to securely bond 
the topsheet 12 to the backsheet 16 in the area 

75 between the periphery 20 and the edge of the 
absorbent means 14. 

A hot-melt adhesive suitable for use in longitu- 
dinal adhesive bands 30 is manufactured by East- 
man Chemical Products Company of Kingsport, 

20 Tennessee and marketed under the tradename 
Eastobond A-3. It will be noted that the above 
described manner of affixing the topsheet 12 to the 
backsheet 16 causes the topsheet 12 to be affixed 
to the backsheet 16 intermittently along the first 

25 and second ends, 22 and 24. The absorbent core 
14 is thereby encased between the topsheet 12 
and the backsheet 16. Of course, many alternative 
methods of affixing the topsheet 12 to the back- 
sheet 16 may be used with satisfactory results. For 

30 example, the topsheet 12 may be affixed to the 
backsheet 16 indirectly rather than directly as 
shown in Figure 1. Thus, an intermediate member 
may be used to affix the topsheet 12 to the back- 
sheet 16. 

35 The diaper 10 has first and second waist por- 
tions 42 and 44 extending, respectively, from the 
first end 22 and the second end 24 of the diaper 
periphery 20 toward the lateral centerline 31 of the 
diaper 10 a distance from about 1/5 to about 1/3 

40 the length of the diaper. The waist portions 42 and 
44 comprise those portions of the diaper 10 which, 
when worn, encircle the waist of the wearer. The 
crotch portion 46 is that portion of the diaper 10 
between the first and second waist portions 42 and 

45 44, and comprises that portion of the diaper 10 
which, when worn, is positioned between the legs 
of the wearer and covers the lower torso of the 
wearer. 

The absorbent core 14 may be any means 
50 which is generally compressible, conformable, non- 
irritating to the wearer's skin, and which is capable 
of absorbing and retaining liquids and certain body 
exudates. A preferred absorbent core 14 has first 
and second opposed faces 32 and 34, respectively, 
55 and comprises an absorbent layer 36 and first and 
second tissue layers 38 and 40, respectively. The 
first and second tissue layers 38 and 40 overlay 
the major surfaces of the absorbent layer 36 to 



4 



7 



EP 0 276 970 B1 



8 



form the first and second opposed faces 32 and 34 
of the absorbent core 1 4. 

The absorbent layer 36 is intended to absorb 
and contain liquid and may be manufactured in a 
wide variety of sizes and shapes (e.g., rectangular, 
hourglass, etc.) and from a wide variety of liquid 
absorbent materials commonly used in disposable 
diapers, such as comminuted wood pulp which is 
generally referred to as airfelt. 
The absorbent layer 36 of the preferred embodi- 
ment shown in Figures 1 and 2 weighs from about 
30 to about 56 grams and has a generally uniform 
caper. It should be understood, however, that the 
size, shape, configuration, and total absorbent ca- 
pacity of the absorbent layer 36 may be varied to 
accommodate wearers ranging from infants through 
adults. Therefore, the dimensions, shape and con- 
figuration of the absorbent layer 36 may be varied 
(e.g. the absorbent layer 36 may have a varying 
caliper, or a hydrophilic gradient, or may contain 
absorbent gelling materials). 

The first and second tissue layers, 38 and 40, 
are intended to improve the tensile strength of the 
absorbent core 14 and to reduce the tendency of 
the absorbent layer 36 to split, lump or ball when 
wetted. The first and second tissue layers, 38 and 
40, also help to improve lateral wicking of liquids, 
thereby providing a more even distribution of liquid 
in the absorbent layer 36. While a number of 
materials and manufacturing techniques may be 
used to manufacture the first and second tissue 
layers, 38 and 40, satisfactory results have been 
obtained with sheets of tissue paper having a basis 
weight of approximately 16 gms per square meter 
(10 pounds per 3000 square feet) and having an air 
permeability of approximately 30 cubic meters per 
minute per square meter (100 cubic feet per 
minute per square foot) at a pressure differential of 
13 mm (0.5 inch) of water. While the first and 
second tissue layers, 38 and 40, are preferably 
coterminous with the absorbent layer 36, they may 
have different dimensions, a different configuration, 
or they may be omitted entirely. 

The absorbent core 14 is superimposed on the 
backsheet 16 and is preferably affixed thereto by 
any means as is well known in the diaper art. For 
example, the absorbent core 14 may be secured to 
the backsheet 16 by a uniform continuous layer of 
adhesive, a patterned layer of adhesive, or an array 
of lines or spots of adhesive. In the preferred 
embodiment illustrated in Figures 1 and 2, the 
longitudinal adhesive bands 30 are used to affix the 
absorbent core 14 to the backsheet 16. 

The backsheet 16 is impervious to liquids and 
prevents liquids absorbed and contained by the 
absorbent core 14 from wetting the undergarments, 
clothing, bedding, and other objects which contact 
the wearer of the disposable diaper 10. Preferably 



the backsheet 16 is a polyethylene film of from 
0.0005 to 0.002 inches (0.012 to 0.051 mm) thick, 
although other liquid impermeable materials may 
also be used. A suitable polyethylene film is manu- 

5 factured by Monsanto Chemical Company and 
marketed in the trade as Film No. 8020. The back- 
sheet 16 is preferably embossed and/or matte fin- 
ished to provide a more clothlike appearance. Fur- 
ther, the backsheet 16 may have passages which 

io permit vapors to escape from the absorbent core 
14 while still preventing liquid from passing through 
the backsheet 16. 

In a preferred embodiment, the backsheet 16 
has a modified hourglass shape extending beyond 

75 the absorbent layer 36 a minimum distance of at 
least 0.5 inches (1.3 cm) around the entire diaper 
periphery 20. The marginal portion 48 is that por- 
tion of the diaper 10 between the diaper periphery 
20 and the edge of the absorbent layer 36 and 

20 comprises longitudinal marginal portions 50 adja- 
cent the first and second longitudinal sides 26 and 
28, respectively in the crotch portion 46. 

The topsheet 12 is complaint, soft feeling, and 
non-irritating to the wearer's skin and prevents the 

25 wearer of the diaper 10 from contacting the absor- 
bent core 14. Further, the topsheet 12 is liquid 
pervious permitting liquids to readily penetrate 
through its thickness. A suitable topsheet 12 may 
be manufactured from a wide range of materials, 

30 such as natural fibers (e.g., wood or cotton fibers), 
synthetic fibers (.e.g, polyester, polyethylene, poly- 
propylene, or a combination thereof. Alternatively, 
the topsheet 12 may be a foam, such as the 
reticulated foams which are well known in the art or 

35 of any of the formed films which are also well 
known in the art. 

There are a number of manufacturing tech- 
niques which may be used to manufacture the 
topsheet 12. For example, the topsheet 12 may be 

40 woven, nonwoven, spunbonded, carded, or the like. 
A preferred topsheet 12 is carded, and thermally 
bonded by means well known to those skilled in 
the nonwoven fabrics art. Preferably, the topsheet 
12 has a weight of from 18 to 25 grams per square 

45 meter, a minimum dry tensile strength of at least 
400 grams per centimeter in the machine direction 
and a wet tensile of at least 55 grams per centi- 
meter in the cross machine direction. 

The elastic members 18 are affixed to the 

so diaper 10 along both longitudinal marginal portions 
50 so that they tend to draw and hold the diaper 10 
against the legs of the wearer. Thus, when worn 
the diaper 10 will have elasticized leg openings. 
While this result may be accomplished by any of 

55 several means as are well known in the diaper art, 
a particularly preferred diaper construction incor- 
porating elastic is described in detail in the herein- 
before referenced U.S. Patent 3,860,003. In addi- 
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tion, a method and apparatus suitable for manufac- 
turing a disposable diaper having elastic leg bands 
are described in U.S. Patent 4,081,301 entitled 
"Method and Apparatus for Continuously Attaching 
Discrete, Stretched Elastic Strands to Predeter- 
mined Isolated Portions of Disposable Absorbent 
Products" which issued to K. B. Buell on March 28, 
1978. 

Relating the teachings of U.S. Patent 3,860,003 
to the preferred embodiment shown in Figures 1 
and 2, it can be seen that the elastic members 18 
are operatively associated with both longitudinal 
marginal portions 50 in the crotch portion 46 in an 
elastically contractible condition so that in a nor- 
mally unrestrained configuration the elastic mem- 
bers 18 effectively contract or gather the longitudi- 
nal marginal portions 50. 

As used herein the term "operatively asso- 
ciated with" refers to two or more components 
which act together. In the preferred embodiment 
shown in Figures 1 and 2, the elastic members 18 
are operatively associated with both longitudinal 
marginal portions 50 in the crotch portion 46. Thus, 
the elastic members 18 are affixed to the longitudi- 
nal marginal portions 50 so as to cause the longitu- 
dinal marginal portions 50 in the crotch portion 46 
to be contracted or gathered. A suitable method for 
incorporating elastic members 18 into a disposable 
diaper is described in the aforesaid U.S. Patent 
4,081,301. 

In the preferred embodiment illustrated, the 
elastic members 18 are affixed to a portion of the 
backsheet 16 in the longitudinal marginal portions 
50. A suitable adhesive will be flexible and of 
sufficient adhesiveness to hold the elastic member 
18 to the backsheet 16 while the elastic member 
18 is stretched. An adhesive which has been used 
with satisfactory results is manufactured by Findley 
Adhesives Corporation of Elm Grove, Wisconsin 
and is marketed under the tradename Findley 581- 
334-01, although the elastic members 18 may be 
affixed to -the diaper 10 in any of several other 
ways which are known in the art. For example, the 
elastic members 18 may be ultrasonically bonded 
or heat/pressure sealed into the diaper using a 
variety of bonding patterns or the elastic members 
18 may simply be glued to the diaper 10. 

The elastic members 18 can be operatively 
associated with the longitudinal marginal portions 
50 in an elastically contractible condition in at least 
two ways. For example, the elastic member 18 
may be stretched and while the stretched condition 
affixed to the uncontracted and unstretched longitu- 
dinal marginal portions 50. Alternatively, the lon- 
gitudinal marginal portions 50 may be contracted 
(e.g., by pleating) and then affixing the unstretched 
elastic member 18 to the contracted longitudinal 
marginal portions 50. 



Suitable elastic members 18 may be manufac- 
tured from a wide variety of elastic materials such 
as natural rubber, or elastomeric films such as 
Kraton, ethylene propylene-dimonomer, polyure- 

5 thane, elastomeric foams, formed elastic scrim, or 
heat shrinkable material. 

In addition, the elastic member 18 may take a 
multitude of configurations. For example, the width 
of the elastic members 18 may be varied from 0.38 

to mm to 25 mm (0.015 inches to 1.0 inches) or 
more; the elastic members 18 may comprise a 
single strand of elastic material or may comprise 
several parallel or non-parallel strands of elastic 
material; or the elastic members 18 may be rec- 

75 tilinear or curvilinear. 

One material which has been found to work 
well as an elastic member 18 is an elastic tape 
having a cross section of 0.18 mm by 6.4 mm 
(0.007 inches by 0.25 inches) and which is manu- 

20 factured from natural rubber. Such a product is 
marketed by Easthampton Rubber Thread Com- 
pany under the tradename L-1900 rubber com- 
pound. The preferred elastic member 18 produces 
a tensile force of about 100 grams when stretched 

25 100 percent from its relaxed condition. 

The diaper 10 is provided with a fastening 
device 52 for maintaining the first and second waist 
portions 42 and 44 in an overlapping configuration 
when the diaper 10 is worn. Thus, the diaper 10 is 

30 fitted to the wearer and a side closure is formed. 
The fastening device 52, therefore, should not only 
resist the shear stress but also the peel forces 
which act on the waist portions during use. 

While the fastening device 52 may take many 

35 alternative configurations, a fastening device 52 
suitable for use on a disposable diaper 10 must be 
capable of resisting peel forces and shear stress 
during use. As used herein the term "shear stress" 
refers to the distributed forces acting tangentially to 

40 the surface of contact of the first and second 
members 53 and 54 of the fastening device 52 that 
are encountered during the wearing of the diaper 
10. The shear stress tends to cause the first and 
second members 53 and 54 to shift with respect to 

45 each other. Shear stress is to be distinguished 
from "peel forces" which act on the first and sec- 
ond members 53 and 54 of the fastening device 52 
so as to separate and disengage from each other. 
A disposable diaper will be subjected to peel 

so forces in at least three ways. Peel forces are gen- 
erated by the movements of the wearer during use 
as they tend to cause the first and second mem- 
bers to pull away from each other, by the wearer in 
trying to unfasten the fastening device during wear 

55 (this being a special problem for disposable dia- 
pers worn by infants because the infant should not 
be able to unfasten and remove the diaper on its 
own), and by the user to check the diaper for 
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soiling or to remove the diaper from the wearer. 
Because the fastening device must be able to be 
checked and removed by the user and because the 
user generated peel forces are much higher than 
the peel forces generated by the first two methods, 
the fastening device 52 is designed to have a 
resistance to peel forces (peel resistance) with re- 
spect to only the movement and wearer generated 
methods. It should, therefore, by understood that 
the peel resistance should only be great enough to 
prevent failure of the fastening device during the 
first two methods. 

It has been found that the fastening device 52 must 
be designed so as to resist peel forces of at least 
200 grams and preferably at least 500 grams. In 
addition it has been found that the fastening device 

52 should be designed so as to resist shear stress 
of at least 500 grams and more preferably at least 
750 grams. Since a mechanical fastening device 
will typically have a resistance to shear stress 
much higher than that required for use on a dispos- 
able diaper due to the entanglement characteristics 
of the members, the key strength design criteria for 
a fastening device 52 for use on a disposable 
diaper 10 is the peel resistance of the fastening 
device 52. The peel resistance and the shear 
stress resistance of the fastening device 52 may 
readily be determined in accordance with the pro- 
cedures described hereinafter. 

As shown in Figure 3, the fastening device 52 
preferably comprises a first member 53 comprising 
a plurality of fiber elements 62, preferably loops 
64, projecting from a backing 66 and a second 
member 54 engagable with the fiber elements 62 
of the first member 53. As shown, the second 
member 54 preferably comprises a base 68 having 
a first surface 70 and a second surface 72, and a 
plurality of engaging elements 74 extending from 
the first surface 70 of the base 68. Each of the 
engaging elements 74 are shown to comprise a 
stem 76 supported at one end on the base 68 and 
an enlarged head 78 positioned at the end of the 
stem 76 opposite of the base 68. The head 78 has 
a smooth, generally convex top surface 80 adapted 
to deflect the fiber elements 62 of the first member 

53 and to provide a skin friendly surface should the 
skin of the wearer come in contact with the second 
member 54, and a bottom surface 82 extending 
radially outwardly from the stem 76 to the periph- 
ery 84 of the top surface 80, the bottom surface 82 
being adapted to be engaged by the fiber elements 
62. 

The first member 53 provides a plurality of 
fiber elements 62 that engage the bottom surface 
82 of the engaging elements 74 to maintain the 
first and second waist portions 42 and 44 in an 
overlapping configuration. The first member 53 
may be manufactured from a wide range of materi- 



als to provide fiber elements 62, preferably the 
loops 64 as shown in Figure 3, capable of securely 
engaging the engaging elements 74 so as to pro- 
vide the desired peel resistance. Such suitable 
5 materials include nylon, polyester, polypropylene 
or any combination of these materials. A suitable 
first member 53 comprises a number of fiber loops 
projecting from a woven backing such as the com- 
mercially available material designated "Scotch- 
to mate" brand nylon woven loop No. SJ3401 avail- 
able from Minnesota Mining and Manufacturing 
Company, St. Paul, Minnesota. A preferred first 
member 53 comprises a tricot knit fabric having a 
plurality of nylon filament loops projecting from a 
75 backing of nylon such as the commercially avail- 
able material designated "Guildford No. 16110" 
available from Guildford Mills of Greensboro, North 
Carolina. Alternatively, the first member 53 may be 
a non-woven fabric or any other type of fiber ma- 
20 terial or loop material which are well known in the 
art. 

The first member 53 may be disposed any- 
where on the diaper 10 so long as it engages the 
second member 54 so as to maintain the first and 

25 second waist portions 42 and 44 in an overlapping 
position. For example, the first member 53 may be 
disposed on the outside surface of the second 
waist portion 44, on the inside surface of the first 
waist portion 42, on the fastening surface of a 

30 fastening tape, or on any other portion of the diaper 
10 which is disposed to engage the second mem- 
ber 54. In addition, the first member 53 may either 
by integral, a discrete separate element affixed to 
the diaper 10, or unitary, a single piece of material 

35 that is neither divided nor discontinuous with an 
element of the diaper 10 such as the topsheet 12 
or the backsheet 14. While the first member 53 can 
assume varying sizes and shapes, it preferably 
comprises one or more integral patches of material 

40 positioned across the outside surface of the second 
waist portion 44 to allow for maximum fit adjust- 
ment at the waist of the wearer. The preferred 
embodiment of the disposable diaper 10 illustrated 
in Figure 2 has an elongated, rectangular-shaped, 

45 integral first member 53 secured to the outer sur- 
face of the second waist portion 44. 

The second member 54 is intended to engage 
the fiber elements 62 of the first member 53 so as 
to provide a skin friendly, secure side closure of 

50 the diaper 10. Figures 3 and 4 show a preferred 
embodiment of the second member 54 of the 
present invention. The second member 54 com- 
prises a base 68 having a first surface 70, and a 
second surface 72, and a plurality of engaging 

55 elements 74 extending from the first surface 70 of 
the base 68. Each of the engaging elements 74 has 
a stem 76 that projects from the first surface 70 of 
the base 68 and an enlarged head 78 positioned at 
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the end of the stem 76 opposite of the base 68. 

The base 68 is intended to provide a strong 
backing on or into which is imbedded, bonded, 
woven or fused a plurality of engaging elements 
74. While the base 68 may be manufactured from 
a wide variety of materials commonly used for 
backings for mechanical fasteners, the base 68 
preferably comprises a generally flexible material 
so as to provide higher peel resistance for the 
fastening device 52. Suitable backing materials for 
the base 68 include nylon, polypropylene, polyeth- 
ylene, or any equivalent material or blend of these 
materials. The base 68 may also be manufactured 
using a number of manufacturing techniques as are 
known in the art. For example, the base 68 may be 
woven or molded using injection or extrusion tech- 
niques. A preferred embodiment of the second 
member 54 of the present invention has a woven 
nylon base 68 wherein the second surface 72 is 
secured to the fastening surface 60 of the fastening 
tape 55 by any suitable means such as an adhe- 
sive. 

As shown in Figures 3 and 6, a plurality of 
engaging elements 74 extend from the first surface 
70 of the base 68. It has been found that as the 
density of the engaging elements 74 disposed on 
the first surface 70 increases so the resistance to 
peel forces of the fastening device 52 also in- 
creases. While a higher density is generally de- 
sired, the engaging elements 74 should not, how- 
ever, be so closely positioned that it will be difficult 
for the fiber elements 62 to pass around the top 
surface 80 of the heads 78 to the bottom surface 
82. A preferred second member 54 has a density 
of at least about 15.5 (100) engaging elements per 
square cm (square inch), and more preferably at 
least about 28 (180) engaging elements per square 
cm (square inch). 

Referring to Figure 4, a preferred engaging 
element 74 is shown to comprise a stem 76 and an 
enlarged head 78 having a top surface 80 and a 
bottom surface 82. The engaging element 74 is 
preferably disposed relative to the base at an angle 
"A" between the stem 76 and the base 68 of 
between about 30* and about 90* and, more 
preferably, between about 45* and about 75", It 
has been found that when the engaging elements 
74 are disposed at such angles, the peel resistance 
of the fastening device 52 increases. When dis- 
posed at such an angle, it is believed that the 
engaging elements 74 tend to provide a greater 
peel resistance because more of the fiber elements 
62 should be deflected around the top surface 80 
to the bottom surface 82 and because the bottom 
surface 82 is oriented to be adjacent to more fiber 
elements 62 thereby increasing the potential num- 
ber of fiber elements 62 engaged. While all of the 
engaging elements 74 may be disposed at an 



angle in the same plane, it is preferred that the 
engaging elements 74 be disposed in random 
planes as shown in Figures 3 and 6 so as to more 
effectively engage the fiber elements 62 in all 

5 directions. 

A preferred embodiment of the second mem- 
ber 54 is shown in Figure 6. In particular, Figure 6 
shows the top surface 80 as being particularly skin 
friendly in comparison to conventional hook-type 

70 fasteners. Figure 5 shows a conventional hook-type 
fastener element as is well known in the art. As can 
be seen, the hook member was formed by cutting 
a filament loop into two elements, the hook mem- 
ber and a non-functional prong. This cutting pro- 

J5 cess leaves a jagged edge on both the end of the 
hook member as well as the prong. These jagged 
edges can contact and irritate the skin of the wear- 
er. As used herein, the term "generally convex" 
means an arcuate surface projecting outwardly 

20 away from the first surface 70 of the base 68 for a 
major portion of the surface. Thus, heads 78 that 
have top surfaces 80 that are not completely con- 
vex in that they have minor surface variations, 
indentations, slots or concave surfaces (for exam- 

25 pie, the shape of the head of a screw) are within 
the scope of the term generally convex top sur- 
faces 80 of the present invention. A smooth, gen- 
erally convex top surface 80 also provides a sur- 
face more easily capable of deflecting the fiber 

30 elements 62 around the periphery 84 of the top 
surface 80 to the bottom surface 82. In a preferred 
embodiment of the present invention, the top sur- 
face 80 is preferably a semi-spherical or mush- 
room-like surface as is shown in Figures 3, 4, and 

35 6. 

Each of the heads 78 also has a bottom sur- 
face 82 extending radially outwardly from at least 
two radii of the stem 76 to provide a surface upon 
which the fiber elements 62 may be engaged. 

40 Thus, the bottom surface 82 is adapted to engage 
one or more of the fiber elements 62 of the first 
member 53 and to retain the fiber elements 62 in 
engagement with the second member 54 until a 
sufficient peel force is applied by the user to sepa- 

45 rate the first and second members 53 and 54. 
While the bottom surface 82 need only be provided 
along two radii of the stem 76, the bottom surface 
82 preferably extends radially outwardly from each 
radius of the stem 76, around the entire perimeter 

so of the stem 76, to provide an engaging element 74 
effective to engage fiber elements 62 in all direc- 
tions. It has been found that the peel resistance of 
the fastening device 52 increases when the bottom 
surface 82 is disposed around the entire stem 76 

55 because more fiber elements 62 are engaged by 
each head 78. The bottom surface 82 may have 
any shape such as a planar or curvilinear surface. 
A curvilinear, convex bottom surface 82 is pre- 
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ferred to provide greater surface area for engaging 
the maximum number of fiber elements 62. 

As shown in Figure 4, the head 78 is also 
provided with a overhang, "Z", which defines the 
radial distance that the bottom surface 82 extends 
beyond the stem 76. The width of the overhang 
has been found especially important in providing a 
fastening device 52 having the desirable peel resis- 
tance. It has been found that as the width of the 
overhang increases, the peel resistance also in- 
creases. It is believed that the width of the over- 
hang in comparison to the diameter of the fiber 
elements 62 determines how many fiber elements 
62 or loops 64 may be engaged by each head 78. 
Thus, the ratio of the width of the overhang to the 
diameter of the fiber elements 62 is especially 
important in determining whether sufficient peel 
resistance exists in a fastening device 52. It has 
been found that the ratio of the width of the over- 
hang to the diameter of the fiber elements 62, the 
fiber overhang ratio, should preferably be at least 
2:1 and more preferably at least 3:1 to provide a 
fastening device 52 having the desired peel resis- 
tance. It should be understood that the ratios de- 
scribed in this application should be calculated 
using an average value for the dimensions of the 
elements of the first and second members 53 and 
54 using a representative sample taken from each 
member. 

The width of the overhang in comparison to the 
diameter of the stem 76 is also a consideration in 
determining the amount of peel resistance. The 
ratio of the width of the overhang to the diameter of 
the stem 76, the stem overhang ratio, should be at 
least 0.1 :1 and more preferably at lease 0.4:1 

The available height of the engaging element 
74 in comparison to the diameter of the fiber ele- 
ments 62 is also an important criter 

As shown in Figure 4, the height of the engag- 
ing element 74 is defined as the perpendicular 
measurement from the lowest portion of the bottom 
surface '82 of the head 78 to the base 68, the 
distance designated by the letter "H". It is believed 
that as the height of the engaging element 74 
increases in comparison to the diameter of the 
fiber elements 62, the peel resistance of the fasten- 
ing device 52 also increases due to the fact that 
more fiber elements 62 will be able to move be- 
tween the base 68 and the bottom surface 82 and 
engage the bottom surface 82. Thus, it has been 
found that the ratio of the height of the engaging 
elements 74 to the diameter of the fiber elements 
62, the height ratio, should be at least 5:1, and 
more preferably 7:1. 

The engaging elements 74 are preferably flexi- 
ble and resilient to provide a fastening device 52 
having increased peel resistance and increased 
skin friendliness. Suitable engaging elements 74 



may be manufactured from a wide range of materi- 
als such as nylon, polypropylene, polyester or any 
combination thereof. A particularly preferred ma- 
terial for engaging elements 74 is polypropylene. A 

s number of manufacturing techniques may be used 
to manufacture the engaging elements 74. For ex- 
ample, the engaging elements 74 may be molded 
or heat formed. Preferred engaging elements 74 
are heat formed by exposing the ends of the stem 

70 76 to a heat source whereupon the head 78 is 
formed by the melting of the stem 76 to form a 
semi-spherical head 78. An example of such a heat 
forming process is disclosed in U.S. Patent 
3,138,841 issued to Naimer on June 30, 1964. 

75 An exemplary embodiment of the engaging 
elements 74 of the present invention comprises a 
mushroom-like structure having a stem 76 having a 
height of approximately 0.47 millimeters and a di- 
ameter of 0.25 millimeters. The total height of each 

20 engaging element 74 is 0.68 millimeters and the 
average height, "H", of the heads 78 above the 
base 68 is 0.37 millimeters. The diameter of the 
head 78 measured across the base of the head is 
0.39 millimeters such that the head 78 has an 

25 overhang width along each radius of 0.07 millime- 
ters. Therefore, since the preferred fiber elements 
62 of the first member 53 have a diameter of 0.027 
millimeters, the fastening device 52 will have a 
fiber overhang ratio of 2.6:1, a height ratio of 

30 13.7:1, and a stem overhang ratio of 0.28:1 . . 

Another example of the engaging elements 74 
of the present invention comprises a structure in 
which the bottom surface extends radially outward 
from two radii. The stem 76 has a diameter of 0.25 

35 mm. The total height of each engaging element 74 
is 0.84 mm and the average height, "H", of the 
heads 78 above the base 68 is 0.50 mm. The 
diameter of the head 78 measured across the base 
of the head is 0.63 mm such that the head has an 

40 overhang width along each radius of 0.19 mm. 
Therefore, since the preferred fiber elements 62 of 
the first member 53 have a diameter of 0.027 
millimeters, the fastening device 52 will have a 
fiber overhang ratio of 7:1, a height ratio of 18:1, 

45 and a stem overhang ratio of 0.73:1 . 

The second member 54 may comprise any of 
the well known configurations for achieving a side 
closure on a disposable diaper 10 such as a strip 
or patch of material. As shown in Figures 1 and 2, 

50 the second member 54 is preferably positioned on 
a fastening tape 55. Any of the well known configu- 
rations and constructions may be used as the 
fastening tape 55. A preferred fastening tape 55 is 
a Y-shaped tape as described in detail in U.S. 

55 Patent 3,848,594 entitled "Tape Fastenings System 
For Disposable Diaper" which issued to K. B. Buell 
on November 19,. 1974. 

Alternatively preferred fastening tapes are de- 
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scribed in detail in the commonly assigned EP-A- 
0233704 & EP-A-024021 3. 

As shown in Figure 1, a fastening tape 55 is 
provided on both the first and second longitudinal 
sides, 26 and 28, respectively, of the diaper 10. 

The preferred fastening tape 55 illustrated in 
Figure 2 has a manufacturer's end 56 and a user's 
end 58 having a fastening surface 60. The manu- 
facturer's end 56 is that end of the fastening tape 
55 which the manufacturer of the diaper 10 affixes 
to the diaper 10 while the user's end 58 is that end 
of the fastening tape 55 which the user affixes to 
the first member 53 when fitting the diaper 10 to 
the wearer. The manufacturer's end 56 is affixed to 
the first waist portion 42, and after fitting the diaper 
10 about the waist of the wearer, the fastening 
surface 60 of the user's end 58 is affixed to the 
first member 53 preferably positioned on the sec- 
ond waist portion 44 thereby causing the diaper 10 
to encircle the waist of the wearer and effecting a 
side closure. The engaging elements 74 extend 
from the fastening surface 60 of the user's end 58 
so that the engaging elements 74 contact the fiber 
elements 62 of the first member 53. A preferred 
configuration for the fastening surface 60 of the 
fastening tape 55 that minimizes any possible con- 
tact between the fastening device 52 and the skin 
of the wearer is described in the above mentioned 
EP-A-0233704. 

In use, the diaper 10 is applied to the wearer 
by positioning the first waist portion 42 under the 
wearer's back and drawing the remainder of the 
diaper 10 between the legs of the wearer so that 
the second waist portion 44 is positioned across 
the front of the wearer. The user's ends 58 of the 
fastening tapes 55 are then secured to the respec- 
tive first members 53 on the outside surface of the 
second waist portion 44 so that the second mem- 
bers 54 which are disposed on the fastening sur- 
face 60 of the fastening tapes 55 will engage the 
first members 53 to form a side closure. 

The shear stress resistance of the fastening 
device 52 is a measure of the ability of the fasten- 
ing device 52 to resist the forces that induce shear 
stress and thus prevent the first member 53 and 
the second member 54 from disengaging during 
use. The shear resistance of the fastening device 
52 may be determined using any method which 
measures the force required to first initiate move- 
ment between the first and second member 53 and 
54 at a contact pressure of 17 grams/square centi- 
meter. A suitable procedure is described in more 
detail in the above mentioned EP-A-024021 3. 

The peel resistance of the fastening device 52 
is a measure of the ability of the fastening device 
52 to resist peel forces and thus prevent the first 
and second waist portions 42 and 44 from separat- 
ing or from allowing the first member 53 to sepa- 



rate from the second member 54 when they are in 
contact. The peel resistance of the fastening device 
52 may be determined using any method which 
measures the force required to peel the second 

s member 54 from the first member 53 at a contact 
pressure of 2.04 Kg. The following procedure for 
determining the peel resistance of the fastening 
device 52 was used with good results. 

A first sample is prepared from the first mem- 

70 ber 53 and a second sample is prepared from the 
second member 54. Each of the samples should 
. be 25.4 mm in the cross machine direction and 
long enough in the machine direction to perform 
the required test. 

75 The first sample is affixed to a 135* test jig 
with the fiber elements 62 facing away from the 
panel. The second sample is placed onto the first 
sample prepared in the preceding step. The sec- 
ond sample is centered on the first sample with the 

20 long dimension of the second sample parallel to 
the long dimension of the first sample. The second 
sample is immediately rolled down its length with 
one pass in each direction of a 2.04 Kg (4.5 
pound) mechanically operated roller to simulate the 

25 condition when the diaper 10 is worn. A peel force 
is then applied to the engaged samples along a 
135* angle and an average of the four highest 
peak force values is used to determine the force 
required to peel the first sample from the second 

30 sample, the peel resistance of the fastening device 
52. The peel force may be applied and measured 
using any technique or apparatus that, will be 
known to those skilled in the testing art. It has been 
found, however, that the peel resistance of the 

35 fastening device 52 may easily be determined us- 
ing a tensile tester of the types manufactured by 
Instron Corporation of Canton, Massachusetts and 
marketed under the tradename Instron 1101-TM 
1102-TMS 1122 and 1130. 

40 

Claims 

1. A disposable diaper (10) comprising: 
a liquid pervious topsheet (12); 

45 a liquid impervious backsheet (16), said back- 

sheet being affixed to said topsheet (12); 
an absorbent core (14) for absorbing liquids, 
said absorbent core being encased between 
said topsheet (12) and said backsheet (16); 

so a longitudinal marginal portion (50) adjacent 

each longitudinal side (26,28) of the disposable 
diaper; 

an elastic member (18) operatively associated 
with each of said longitudinal marginal portions 
55 (50); 

a first waist portion (42) at one end (22) of the 
disposable diaper (10); 

a second waist portion (44) at the opposite end 
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(24) of the disposable diaper; and 
a fastening device (52) for maintaining said 
first waist portion (42) and said second waist 
portion (44) in an overlapping configuration 
during use, characterised in that said fastening 5 
device (52) comprises 

a first member (53) comprising a plurality 
of fiber elements (62,64); and 

a second member (54) engageable with 
said fiber elements (62,64) of said first mem- w 
ber (53), said second member comprising: 

a) a base (68), preferably being flexible, 
having a first surface (70) and a second 
surface (72), and 

b) a plurality of engaging elements (74) 75 
extending from said first surface (70) of said 
base (68), each of said engaging elements 

(74) comprising 

i) a stem (76) supported at one end 
thereof on said base (68), and 20 

ii) an enlarged head (78)positioned at the 
end of said stem (76) opposite said base 
(68), said head (78) having a smooth, 
generally convex, preferably semi-spheri- 
cal, top surface (80) and a bottom sur- 25 
face (82) extending radially outwardly 
from said stem (76) along at least two 
radii, preferably each radius, of said stem 

to the periphery (84) of said top surface 
(80), said bottom surface (82) being 30 
adapted to be engaged by at least one of 
said fiber elements (62,64). 
wherein the fiber overhang ratio of said fasten- 
ing device (52) is at least 2:1, preferably 3:1, 
and the height ratio is at least about 5:1, pref- 35 
erably 7:1 . 

2. A disposable diaper of Claim 1 wherein said 
fastening device (52) additionally comprises a 
fastening tape (55) secured on each longitudi- 40 
nal side (26,28) of the diaper on said first waist 
portion (42), each of said fastening tapes (55) 
having a manufacturer's and a user's end 
(56,58) and wherein said second member (54) 

is positioned on said user's end (58) of each of 45 
said fastening tapes (55). 

3. A disposable diaper according to either one of 
claims 1 and 2 wherein said first member (53) 

is secured to the outside of said second waist 50 
portion (44) and said second member (54) is 
. secured to the inside of each side of said first 
waist portion (42). 

4. A disposable diaper according to any of the 55 
preceding claims wherein said engaging ele- 
ments (74) are disposed relative to said base 

(68) at an angle of between 30* and 90 \ 



preferably between 45* and 75 # . 

5. A disposable diaper according to any of the 
preceding claims wherein said fastening device 
(52) has a stem overhang ratio of at least 
about 0.1:1. 

6. A disposable diaper according to any of the 
preceding claims wherein said bottom surface 
(82) of said head (78) is curvilinear. 

7. A disposable diaper according to any of the 
preceding claims wherein said engaging ele- 
ments (74) are disposed on said base (68) at a 
density of at least 15.5 engaging elements per 
square cm. 

8. A disposable diaper according to any of the 
preceding claims wherein said engaging ele- 
ments (74) comprise a polypropylene material. 

9. A disposable diaper according to any of the 
preceding claims wherein said fastening device 
(52) has a resistance to peel forces of at least 
200 grams. 

PatentansprUche 

1. Eine Wegwerfwindel (10), welche umfaBt: 
ein flOssigkeitsdurchlassiges Deckblatt (12); 
ein flUssigkeitsundurchlassiges RUckenblatt 
(16), wobei das genannte RUckenblatt am ge- 
nannten Deckblatt (12) befestigt ist; einen ab- 
sorbierenden Kern (14) zum Absorbieren von 
FlUssigkeiten, wobei der genannte absorbieren- 
de Kern vom genannten Deckblatt (12) und 
vom genannten RUckenblatt (16) ummantelt ist; 
einen Langsrandabschnitt (50) nahe jeder 
Ungsseite (26, 28) der Wegwerfwindel; 
einen elastischen Bauteil (18), welcher mit je- 
dem der genannten Langsrandabschnitte (50) 
wirksam verbunden ist; 

einen ersten Taillenabschnitt (42) an einem 

Ende (22) der Wegwerfwindel (10); 

einen zweiten Taillenabschnitt (44) am gegen- 

Uberliegenden Ende (24) der Wegwerfwindel; 

und 

eine Befestigungseinrichtung (52), urn den ge- 
nannten ersten Taillenabschnitt (42) und den 
genannten zweiten Taillenabschnitt (44) beim 
Gebrauch in einer Uberlappenden Konfiguration 
zu halten, dadurch gekennzeichnet , daB die 
genannte Befestigungseinrichtung (52) 
einen ersten Bauteil (53), welcher eine Mehr- 
zahl von Faserelementen (62, 64) umfaBt; und 
einen zweiten Bauteil (54) umfaBt, welcher mit 
den genannten Faserelementen (62, 64) des 
genannten ersten Bauteils (53) in Eingriff bring- 
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bar ist. wobei der genannte zweite Bauteil urn- 
fafit: 

a) ein TrSgermaterial (68), welches vorzugs- 
weise flexibel ist, mit einer ersten Oberfla- 

che (70) und einer zweiten Oberflache (72), 5 
und 

b) eine Mehrzahl von eingreifenden Elemen- 
ten (74), welche sich von der genannten 
ersten Oberflache (70) des genannten Trag- 
ermaterials (68) erstrecken, wobei jedes der ' 10 
genannten eingreifenden Elemente (74) um- 

fafit 

i) einen Stiel (76), welcher an seinem 
einen Ende am genannten Tragermateri- 

al (68) getragen 1st, und 75 

ii) einen verbreiterten Kopf (78), welcher 
an dem dem genannten Tragermaterial 
(68) gegenUberliegenden Ende des ge- 
nannten Stiels (76) positioniert ist, wobei 

der genannte Kopf (78) eine glatte, im 20 
allgemeinen konvexe, vorzugsweise halb- 
kugelformige, obere Oberflache (80) und 
eine untere Oberflache (82) aufweist, 
welche sich vom genannten Stiel (76) 
entlang mindestens zweier Radien, vor- 25 
zugsweise jeden Radius, des genannten 
Stieles zur Peripherie (84) der genannten 
oberen Oberflache (80) erstreckt, wobei 
die genannte untere Oberflache (82) 
adaptiert ist, um von mindestens einem 30 
der genannten Faserelemente (62, 64) 
ergriffen zu werden, 
bei welcher das Verhaltnis von Ausla- 
dung/Faserdurchmesser der genannten Befe- 
stigungseinrichtung (52) mindestens 2:1, vor- 35 
zugsweise 3 : 1, ist und das Hohenverhaltnis 
mindestens ungefahr 5:1, vorzugsweise 7:1, 
ist. 

2. Eine Wegwerfwindel nach Anspruch 1 , bei wel- ao 
cher die genannte Befestigungseinrichtung (52) 
zusatzfich ein Befestigungsband (55) umfaBt, 
welches an jeder Lgngsseite (26, 28) der Win- 
del am genannten ersten Taillenabschnitt (42) 
befestigt ist, wobei jedes der genannten Befe- 45 
stigungsbander (55) ein Herstellerende und ein 
Verwenderende (56, 58) aufweist, und bei wel- 
cher der genannte zweite Bauteil (54) am ge- 
nannten Verwenderende (58) eines jeden der 
genannten Befestigungsbander (55) positioniert 50 
ist. 

3. Eine Wegwerfwindel nach einem der AnsprG- 
che 1 und 2, bei welcher der genannte erste 
Bauteil (53) an der AuBenseite des genannten 55 
zweiten Taillenabschnitts (44) befestigt ist und 

der genannte zweite Bauteil (54) an der Innen- 
seite einer jeden Seite des genannten ersten 



Taillenabschnitts (42) befestigt ist. 

4. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprGche, bei welcher die genannten 
eingreifenden Elemente (74) in bezug auf das 
genannte Tragermaterial (68) in einem Winkel 
zwischen 30* und 90 \ vorzugsweise zwi- 
schen 45 * und 75 • , angeordnet sind. 

5. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprOche, bei welcher die genannte 
Befestigungseinrichtung (52) ein Verhaltnis von 
Ausladung/Stiel von mindestens 0.1 : 1 auf- 
weist. 

6. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprOche, bei welcher die genannte 
untere Oberflache (82) des genannten Kopfes 
(78) gekrummt ist. 

7. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprGche, bei welcher die genannten 
eingreifenden Elemente (74) am genannten 
Tragermaterial (68) in einer Dichte von minde- 
stens 15.5 eingreifender Elemente pro cm 2 an- 
geordnet sind. 

8. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprOche, bei welcher die genannten 
eingreifenden Elemente (74) ein Polypropylen- 
material umfassen. 

9. Eine Wegwerfwindel nach einem der vorherge- 
henden AnsprGche, bei welcher die genannte 
Befestigungseinrichtung (52) gegenGber Ab- 
ziehkraften einen Widerstand von mindestens 
200 g aufweist. 

Revendlcatlons 

1. Couche a jeter apres usage (10) comprenant : 
une feuille de dessus permeable aux liquides 
(12) ; 

une feuille de fond impermeable aux liquides 
(16), ladite feuille de fond etant fixde a ladite 
feuille de dessus (12) ; 

une ame absbrbante (14) pour absorber les 
liquides, ladite ame absorbante 6tant encastr£e 
entre ladite feuille de dessus (12) et ladite 
feuille de fond (16) ; 

une partie longitudinale de lisiere (50) contigue 
a chaque cote* longitudinal (26, 28) de la cou- 
che a jeter apres usage ; 
un §I§ment eMastique (18) associe" en cours de 
fonctionnement avec chacune desdites parties 
longitudinales de lisiere (50) ; 
une premiere partie de ceinture (42) a Tune 
des extr6mit6s (22) de la couche a jeter apres 
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usage (10) ; 

une seconde partie de ceinture (44) a I'extre- 
mite opposes (24) de la couche a jeter aprfcs 
usage ; et 

un dispositif de fixation (52) pour maintenir 5 
ladite premiere partie de ceinture (42) et ladite 
seconde partie de ceinture (44) dans une 
configuration de recouvrement en cours d'utili- 
sation, caracterisee en ce que led it dispositif 
de fixation (52) comprend : 10 

un premier element (53) comportant une 
pluralite dement fibreux (62, 64) ; et 

un second Element (54) susceptible de 
venir en prise avec lesdits elements fibreux 
(62, 64) dudit premier element (53), ledit se- 75 
cond 6 lament comportant : 

a) une base (68), de preference souple, 
ayant une premiere surface (70) et une se- 
conde surface (72), et 

b) une pluralite d'6l6ments de prise (74) 20 
s'Stendant a partir de ladite premiere surfa- 
ce (70) de ladite base (68), chacun desdits 
elements de prise (74) comprenant : 

i) une tige (76) supportee a Tune des 
extremes de ceux-ci sur ladite base 25 
(68), et 

ii) une tete eiargie (78) dispos^e a I'ex- 
tremite de ladite tige (76) a I'oppose de 
ladite base (68), ladite tete (78) ayant 

une surface de dessus (80) lisse, genera- 30 
lement convexe, de preference semi- 
spherique, et une surface de fond (82) 
s'etendant radialement vers Pexterieur a 
partir de ladite tige (76) le long d'au 
moins deux rayons, et de preference de 35 
chaque rayon, de ladite tige a la periphe- 
ric (84) de ladite surface de dessus (80), 
ladite surface de fond (82) etant destinee 
a venir en prise avec au moins Tun des- 
dits elements fibreux (62, 64), 40 
dans laquelle le rapport de projection des fi- 
bres dudit dispositif de fixation (52) est au 
moins 2:1, et de preference 3:1, et le rapport 
de la hauteur est au moins d'environ 5:1, et de 
preference 7:1. 45 

Couche a jeter apres usage selon la revendica- 
tion 1, caracterisee en ce que ledit dispositif 
de fixation (52) comporte, en outre, un ruban 
d'attache (55) fixe sur chaque cote longitudinal 50 
(26, 28) de la couche sur ladite premiere partie 
de ceinture (42), chacun desdits rubans d'atta- 
che (55) ayant une extremite pour le fabricant 
et une extremite pour Tutilisateur (56, 58) et 
dans laquelle ledit second element (54) est 55 
dispose sur ladite extremite de I'utiiisateur (58) 
de chacun desdits rubans d'attache (55). 



3. Couche a jeter apres usage selon Tune quel- 
conque des revendications 1 et 2, caracterisee 
en ce que ledit premier element (53) est fixe a 
I'exterieur de ladite seconde partie de ceinture 
(44) et ledit second element (54) est fixe a 
I'interieur de chaque cote de ladite premiere 
partie de ceinture (42). 

4. Couche a jeter apres usage selon Tune quel- 
conque des revendications precedentes, carac- 
terisee en ce que lesdits elements de prise 
(74) sont disposes par rapport a ladite base 
(68) suivant un angle compris entre 30 • et 
90 ' , de preference, entre 45 • et 75 • . 

5. Couche a jeter apr§s usage selon Tune quel- 
conque des revendications precedentes, carac- 
terisee en ce que le dispositif de fixation (52) a 
un rapport de projection de tige d'au moins 
0,1:1 environ. 

6. Couche a jeter apr£s usage selon Tune quel- 
conque des revendications precedentes, carac- 
terisee en ce que ladite surface de fond (82) 
de ladite tete (78) est curviligne. 

7. Couche a jeter aprfes usage selon I'une quel- 
conque des revendications precedentes, carac- 
terisee en ce que lesdits elements de prise 
(74) sont disposes sur ladite base (68) avec 
une densite d'au moins 15,5 elements de prise 
par cm carre. 

8. Couche a jeter apr£s usage selon Tune quel- 
conque des revendications precedentes, carac- 
terisee en ce que lesdits elements de prise 
(74) comprennent un materiau de polypropyle- 
ne. 

9. Couche a jeter apres usage selon Tune quel- 
conque des revendications precedentes, carac- 
terisee en ce que ledit dispositif de fixation 
(52) a une resistance aux forces d'arrachement 
d'au moins 200 grammes. 
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Fig. 5 
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